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Assessment of the Peripheral Circulation: An Update
for Practitioners
This article describes the comprehensive as-
sessment of the peripheral circulation. With
greater understandingofhaemodynamics and
the mechanisms of circulatory dysfunction as-
sociatedwith disease and normal .processes
such as ageing, physical therapists are in a
better:,position to assess and treat .circulatory
impairfnent.Since adequate circulation is fun-
damentalto function, circulatory assessment is t
an integral component of any assessment re-
gardlessofwhether vascular dysfunction is a
primary problem. Some tests that are performed
in peripheral vascular laboratories are de-
scribed, as well as those tests that can easily
be performed by therapists. The interpretation
of the results of these tests and the implications
for more rationa/physical therapy treatment are
described.
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Many conditions encountered by
physical therapists can affect thecir-
culatory status of the upper and lower
extremities. These include thromboem-
bolism, thromboangiitis obliterans,ex-
ternalcompression, compartment syn-
drome, congenital abnormality ,
neoplasm, trauma,connective tissue
disease, vasospastic disease andre-
sponse to certain pharmacologic agents
and medications. The circulation to the
upper extremity in particular can be
impaired by a cervical rib and an ob-
struction at the thoracic outlet. The
signs and ·symptoms of connective tis-
sue disease are often more apparent in
the upper than in the lower extremity.
The lower extremity tends to be pre-
dominantly affected by arterial occlu-
sive disease (AOD). The primary cause
of occlusive disease is the deposit and
accumulation of atheromatous plaques
within the principal distributing arter-
ies. As a result of this process the vessel
lumen becomes progressively narrower
or stenosed and in some cases com-
pletely.occluded. Vessels supplying the
lower limb, namely the abdominal
aorta, the femoral, popliteal, and pos-
teriar tibial arteries are most com-
monlyaffected. Predilection of the dis-
ease for the lower limb is thought to
reflect a difference in haemodynamics
compared with the upper limb.
Atherosclerotic changes of the· blood
vessel walls are accelerated with ageing
and diabetes. Blood flow and pressure
~distal to the site of a resulting stenosis
may be reduced, or completely absent
(Carter .1972a). Atherosclerosis and
diabetic angiopathy are the principal
causes of ischaemia and surgical am-
putation of the lower.limbs. These con-
ditions are worsened by smoking which
results in constriction of the small blood
vessels..
When the blood supply toa limb is
impaired, neuromuscular function and
exercise tolerance can be compromised
(Larsen and Lassen 1966). Impaired
exercise tolerance may reflect symptom
limitation due to localized arterial oc-
clusive disease of the extremity, with
or without involvement of the coronary
vessels. Evidence of occlusive disease
in the extremities suggests a higher
probability of coronary involvement
than in individuals without peripheral
vascular disease. In addition, a patient
with heart disease has a high proba-
bility of having peripheral vascular dis-
ease but may not report being symp-
tomatic.
Frequently therapists are consulted
to examine and treat patients with ar-
terialocclusive disease as .a primary
diagnosis,or secondary to some other
diagnosis. Patients referred to therapy
with some other primary diagnosis may
have undiagnosed peripheral vascular
disease. The therapist therefore needs
to be aware of the importance of a
thorough vascular assessment, and· of
the implications of treatment both on
the affected limb(s)as well as on the
physiologic demand on thecardiovas..
cular system.
Many physical modalities used by
physical therapists arethought to affect
blood flow. Traditionally caution has
been observed in applying heat mo-
dalities.AlI therapists are taught the
rudiments of temperature .testing of the
skin to establish the integrity of the
neurosensory pathways and avoid the
potential risk of burning the patient.
Less attention, however, has been paid
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to examination of the peripheral cir-
culation to ensure that the resulting
demands on the local circulation can
respond to meet the supply andaccom-
modate peripheral run off. These cir-
culatory parameters also need to be
assessed to avoid potential hazard par-
ticularly to an already endangered is-
\
chaemic limb.
Therapeutic exercise and facilitation
techniques can be expected to be less
effective if inadequate circulation is
provided to the working muscles.. Dy-
namicand isometric exercise, for ex-
ample, also physically stress the car-
diovascular system. The adequacy of
myocardial function to support these
efforts depends on the anatomic and
physiologic integrity of the myocar-
dium, on the adequacy of the arterial
system to supply the periphery and
drain into the venous system, and. on
the adequacy of the venous system$and
the muscle pumps to effect venous re-
turn.
Clinical .assessment of peripheral
vascular status is therefore a funda-
mental skill of the practising physical
therapist, and warrants evaluation in
practically every patient regardless of
whether there is a primary diagnosis of
vascular insufficiency. The adequacy
of the peripheral circulation can be
evaluated at three distinct levels:
1. ability to support the basal meta-
bolic needs of peripheral tissues,
2. ability to support peripheral tissues
in response to local and general ex-
ercise, or external heating; and
3. the ability to maintain adequate
venous return and cardiac output.
This article first describes some of
the basic laboratory tests used to eval-
uate peripheral vascular status and their
significance, and then reviews the com-
ponents of the clinical assessment. Em...
phasis is given to objective evaluation
as well as the role of subjective eval-
uation and its limitations. Certain tra-
ditional aspects of management of the
ischaemic limb are examined,and sug-
gestionsare made for more rational
management based upon vascular
phYSiology.
laboratory Tests
Over the past twenty years peripheral
vascular laboratories have emerged in
major ·health care facilities. These lab-
oratories are responsible for conduct-
ing a number of vascular studies of the
arteries and veins to aid. in diagnosis
and assessment. Valuable information
can be gleaned from the vascular lab-
oratory reports ~whichcan help thera-
pists in treatment planning. These tests
can provide such information as the
presence of arterial occlusion, its an-
atomical localization,an objective
measure of disease severity, baseline
measurements for future comparisons,
a guide to healing prognosis distal to
the site of occlusion, and an index of
the development of collateral vessels.
The types of tests conducted in the
peripheral vascular laboratory include
the measurement of segmental blood
pressures, skin temperature assess-
ment, and venous impedance plethys-
mography as an adjunct to venous as-
sessment.. These will be briefly
described. A more detailed description
can be found elsewhere (Carter 1972a,
Juergens etal 1980).
Blood. Pressure Studies
Ankle systolic blood pressuremeas-
urement is ·used extensively as a simple
and reliable index of arterial· occlusion
in the lower extremity (Carter 1969,
Strandness and Bell 1965). Ankle pres-
sures less than 97 per cent of the bra-
chial pressure are usually considered
abnormal ie 97 percent is the lower
limit of·normal. In the individual with
normal circulation, ankle systolic pres-
sure is· usually in excess of the brachial
pressure as a result of systolic ampli-
fication of the pressure wave as it
moves distally. Segmental measure-
ment of blood pressure at various levels
along an upper or lower limb provides
more information regarding the speci-
fic localization of vessel narrowing or
circulatory impairment. As a general
guide to the interpretation of ankle sys-
tolic pressure for example, down to 40
to 50.per cent of brachial pressure is
suggestive of stenosis or .a single oc-
clusion; 50 per cent or lower is more
consistent with multiple occlusions.
Overlap of· these ranges does occur.
Collateral circulation can develop to
counteract the effect of occlusion of
major arteries and maintain the blood
pressure.
Segmental pressures measured dis-
tally along the limb down to the ankle
or wrist will usually be equal to or
greater than brachial pressure (Downs
et af 1975). Absolute pressures in the
digits are above 70 mmHgunder nor-
mal circumstances. A pressure below
70 mmHg is suggestive of occlusion.
Differences of more than 15mmHg
between adjacent fingers and toes are
also considered·abnormal,and warrant
further investigation.
It is important to note that pressures
within the normal range when taken at
rest do not rule out the presence of
mild arterial stenosis (Carter 1972b).
The measurement of distal pressures
after a standardized exercise test can
help to .identify patients with mild dis-
ease.. Provided there are nocontrain-
dications, .patients with suspected pe-
ripheral vascular insufficiency and
whose resting segmental pressures·ap-
proximate normal limits are asked to
exercise to their limit in the exercise
test selected. Maximal effort is often
limited·by claudication pain in periph-
eral vascular disease. Ankle blood pres-
sures recorded after exercise in a pa~
tient with occlusion will tend to· exhibit
a characteristic drop immediately post
exercise. The extent of pressure drop
and the time required for ankle pres-
sures to return to pre-exercise meas-
urements will reflect the severity of any
underlying·stenoses or occlusions and
possibly the development of collateral
circulation. Thus measurements per...
formed in conjunction with exercise
tend to give more information about
functional impairment than pressures
taken at rest. Normal pressure re-
sponses following exercise can also be
effectively used to rule out calf pain
secondary to neuromuscular or or...
thopedic conditions.
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Therapists are not encouraged to
perform .segmental systolic pressure
measurements using Doppler ultra..
sound unless they have acquainted
themselves fully with the methodology,
the ranges of normal pressure and the
interpretation of pressures outside the
normal limits (MacKinnon 1983).
Measur~ment error in any noninvasive
procedure is a potential risk. The more
distal the site·of the pressure measure-
ment the greater the probability of
measurement artifact and error. It is
well recognized, for example, that pres-
sures recorded noninvasively in the toes
and fingers are more influenced by
changes ·inblood flow and vasomotor
state. These factors can be moreef-
fectively controlled, and valid and ac-
curate pressures obtained in aperiph-
eral vascular laboratory.
Skin Temperature Studies
Skin temperature of a limb can be
measured objectively with thermistors
to provide an index of blood flow.
Certain precautions have to be ob-
served when using skin temperature as
an index of vascular sufficiency ofa
limb. First of all, skin temperature re-
flects blood flow of the cutaneous cir-
culationonly. Little information can
be deduced from skin temperatures
about the adequacy of the circulation
to underlying tissues such as muscle or
nerve which are of particular concern
to therapists. Warm skin over an oc-
cluded site must be interpreted cau-
tiously since this could reflect physio-
logic 'steal' of blood away from the
muscle and deeper tissue to supply the
skin. Secondly, the nutritional needs
of the skin vis a vis blood flow are
minimal compared with the flow seen
by the cutaneous vasculature in re-
sponse to the thermoregulation and
maintenance of core temperature.
Thirdly, skin temperature and blood
flow are linearly related between 20°C
and 30°C. Disproportionately greater
flow is required, however, toeffeet
temperature changes of the skin in ex-
cess of 30°C. Despite these restrictions,
skin temperature can be a· useful tool
in establishing an index of blood flow
and of the· reactivity of the peripheral
blood vessels in response to changes in
vasomotor state. Normally with body
heating and inhibition of sympathetic
tone of blood vessels, blood flow in-
creases and skin temperatures mayap...
proximate blood temperature. Body
cooling will normally produce vaso-
constriction and.skin temperatures close
to room tempefature. Depending on
the severity of the arterial disease, these
fluctuations in peripheral skin temper-
ature in response to vasodilatingand
vasoconstricting stimuli are less appar-
ent,and in severe cases may be com-
pletely absent. Althoughsympathec-
tomy is less frequently performed these
days as a means of effecting improved
circulation toa limb, the use of the
skin temperature test can help .establish
the function of the sympathetic nerves
and potential outcome of a sympa,;.
thectomy. In ADD or diabetic angio,;.
pathy, for example, sympathectomy is
not indicated. Under these circumstan-
ces there is irreversible damage to the
blood vessels that cannot -be amelio-
rated by severing the sympathetic nerve
supply.
A sweat test is often performed in
the peripheral vascular laboratory in
_conjunction with a skin temperature
test conducted during body warming
to examine sympathetic nerve func-
tioning (Carter 1972a). The lower legs,
for exampletare treated with iodine
and powdered with corn starch. Black
spots appear where there is perceptible
sweating in the area tested. The pres-
ence of these spots provides an indi-
catlonof the function of sweat glands
and their sympathetic nerve supply.
Pulse Wave Analysis
Of the objective tests described, pulse
wave analysis is less well developed for
routine clinical use. Distal sensors such
as strain gauge, photoceU,and Doppler
ultrasound transducer positioned over
peripheral arteries, can produce a char-
acteristic pulse wave configuration.
These waves normally have a predict-
able upstroke, time-to-peak, down-
stroke, amplitude and width. Although
the characteristics of these parameters
change in .response to vasomotor .state,
these changes are relatively predictable,
and therefore can be controlled in the
laboratory for optimal comparison and
analysis of the pulse waves .
Occlusive and vasospastic diseases
are examples of disorders that produce
characteristic changes in pulse waves.
The quantification of these changes and
their interpretation need to be exam-
ined in greater detail and refined if
pulse wave analysis is to he used rou-
tinely in the assessment of peripheral
vascular disease. With training, how-
ever, some visual impression of the se-
verity of a stenosis can be obtained·by
comparing the pulse waves recorded
from the same sites in the involved and
uninvolved limbs.. Grossly abnormal
waves can be identified even if the dis-
ease is bilateral.
Doppler Venous Studies
Routine tests in peripheral vascular
laboratories have concentrated largely
on the development of tests to assess
the status of peripheral arteries pre-
sumably because of the greater inci-
dence of arterial disease compared with
venous disease. In recent years venous
assessment has become more common.
Doppler ultrasound techniques are
proving to be a useful clinical tool in
identifying venous insufficiency partic-
ularly in the lower limbs.
Blood flow in peripheral veins has
specific characteristics that are readily
detectable with Doppler ultrasound
techniques and can be assessed to de-
tect dysfunction of the venouscircu-
ladon. On inspiration and expiration,
for example, changes in abdominal
pressure produce phasic changes in the
venous flow which can be detected as
an audible signal with Doppler ultra-
sound.Marked increased abdominal
pressure during the Valsalvaman-
oeuvre obliterates these sounds. Simi-
larly, compression proximal to the site
under examination interrupts flow.
Distal compression of the limb nor-
mally augments the intensity of flow
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sounds. Venous obstruction is ob-
served to reduce or obliterate flow
sounds. Valvular incompetence pro-
duces reflux which can be readily de-
tectedwith Doppler. Therefore, posi-
tioninga valve between the Doppler
transducer and compression site will
estabIisp valve incompetence by the
presend¢ of retrograde flow. This
method is particularly useful· in the de-
tection of .obstruction in deep veins
such as the iliac, superficial femoral
and popliteal veins.
MacKinnon (1983) has reported that
the ·findings of therapists using DOp-
pler ultrasound compared favorably
with the findings of angiography in
venous disease as well as arterial dis-
ease. She· described the advantages of
a portable pocket size Doppler unit. as
an assessment tool that was convenient
to use by therapists.
Angiography
A bolus of radioactive contrastma-
terial is injected directly into the blood-
stream for purposes of visualizing either
the arteries (arteriography) or veins
(venography) on X-ray. Angiography
is the single best, objective test to de-
termine the .presence and severity of
arterial occlusion. The technique is in-
vasive, therefore, potentially danger-
ous, and can be associated withmor-
bidity and in rare cases mortality.
Although a beneficial diagnostic tool,
arteriography in particular is reserved
only for cases in which future man-
agement is clearly dependent on the
findings of the test.
Physical Examination
History
A detailed and precise history can
often establish the presence of vascular
disease. The essentials of the vascular
assessment are shown in Figure 1. A
comprehensive history with ·particular
attention to past history of cardio and
peripheral vascular disease, is taken and
the findings compared with test reports
from the peripheral vascular labora-
tory if these are available. Clinical find-
ings that corroborate the laboratory
results are reported in detail. Thepa-
tient's past medical history, the course
of the presenting disorder and its re-
sponse to medical or surgical interven-
tionare also noted. The patient's med-
ications should be reviewed since
certain pharmacologic agents are
known to. have a vasoconstrictingef-
feet and mimic the characteristic signs
and symptoms of ADD.
A detailedhistbry of episodes of in-
termittent claudication, a common
symptom of arterial disease especially
in the lower extremity,must be ob-
tained from the patient. During exer-
cise, the metabolic demand of the mus-
cles in the compromised limb cannot
be met by the blood flow provided.
Metabolites accumulate and are
thought to irritate nerve endings and
produce the sensation of pain. The pa-
tient complains ofa gripping, cramp-
ing sensation associated with the onset
of pain after a certain amount of walk-
ing(Skinner and Strandness 1967). This
usually occurs in the calf muscle but
can extend up to the thigh and buttock.
The patient usually reports that on
slowing down or stopping the pain sub-
sides. The distance the patient can walk
is extremely variable ranging from a
few steps to haIfa mile depending on
~disease severity. The absence of clau-
dication pain, however,-does not com-
pletely rule out the presence of arterial
occlusive disease. A patient's exercise
capacity may be limited asa result of
deconditioning, cardiopulmonary dis-
ease or degenerative joint disease. Any
or all of these may limit the patient
before muscle ischaemia develops.
In severe ADD, patients may com-
plain of limb pain at rest. In such cases
the blood flow is inadequate to meet
the resting metabolic needs of the limb.
In this situation the distal portion of
the limb is usually affected first. Skin
breakdown, lesions and ulceration may
ensue. Ischaemic rest pain is often re-
ported to be worse at night particularly
when the patient is in a recumbent po-
sition. Relief is frequently reported
when the limb is put in a dependent
position. This effectively increases the
hydrostatic pressure in the collateral
vessels, ·decreases vessel resistance, in-
creases flow and relieves pain. Care
should be taken to avoid confusing is-
chaemic pain or othet symptoms of
AODwith other neurologic, or-
thopedic or spinal cord conditions.
Inspection
A keen sense of observation. ises-
sential .when assessing the peripheral
circulation and distinguishing .arterial
and venous insufficiency. Arterial and
venous diseases are distinct and do not
necessarily coexist. Examining for col-
our changes in the skin due to circu-
latory impairment can provide essential
information in making this distinction.
The presence of rubor, pallor and cy-
anosis should prompt the therapist to
identify the underlying cause(s). The
examination should include a review of
the· bilaterality and the distribution of
any abnormal colouring,condition of
the skin, the presence of hair growth,
thinning of the skin,scalinessand tran-
slucency, disappearance of skin ridges,
heaping of nail growth, ecchymosis,
urticaria, petechiae, vessel compres-
sion, skin lesions, gangrene and de-
formities. Clinical signs that a:re char-
acteristicof venous disease incJude
patches of skin discolouration over the
lower leg,skin lesions over the calf and
ankle, ulcerations, healing of ,skin' le-
sions, infection, swelling, and oedema
in response to limb dependency.Bilat-
eral ankle oedema is more .. lik~ly to
reflect systemic disease, thus right heart
failure must be ruled out.
Palpation
A complete pulse assessment is the
basis for the peripheral vascular ~linical
investigation conducted by
pis·t.Routinelypalpated peripheralar-
teries and palpation' sites are li~ted in
Table 1.· ,
With practice, a thorough pulse as..
sessment can be performed quickly and
accurately. The examining hand can
develop a sensitivity forapplYirig the
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Peripheral Vascular Assessment
History
Patient's Name
Age
Sex
Past Medical History (include Diabetic
History: onset, management, pro-
gression, complications, patient ed-
ucation)
Vascular
Nonvascular
Past Surgical History
Vascular
Nonvascular
Occupational History
Medication
Smoking History
Social History
Functional Status
Vital Signs
Heart Rate
Blood Pressure
Respiration Rate
History of Limb Pain (Arterial Status)
Duration of History of Pain
Onset Stimulus
Type of Pain
Duration of Pain
Distance Walked
What exacerbates/relieves pain
Findings of Laboratory Tests· (Arterial
Status)
Segmental Pressure Studies
Skin Temperature Studies
Sweat Test
Pulse Wave Analysis
Arterial Assessment
Inspection~·
Skin Colour
Colour Uniformity/Distribution
Turgor (Dry/Scaly)
Trophic Status. (Skin Translucency!
Hair Growth)
Lesions/Gangrene
Oedema
Muscle Bulk
Deformities
Unusual Markings
Palpation:
Skin Temperature
Pulse Assessment (Strength)
Upper Extremity:
Carotid Artery
Axillary Artery
Brachial Artery
Radial Artery
Ulnar Artery
Digital Arteries
Abdominal Aorta
Lower Extremity:
Femoral Artery
Popliteal Artery
Posterior Tibial Artery
Dorsalis Pedis Artery
Digital Arteries
Auscultation:
Upper Extremity:
Subclavian Artery
Lower Extremity:
Femoral Artery
Popliteal Artery
Findings of clinical tests:
Allen Test
Elevation/Dependency Test
Hyperabduction Test (upper extremity)
Capillary Filling
Venous Assessment
Findings of Laboratory Tests:
Venous Impedance Plethysmography
Inspection:
Skin Discoloration
Uniformity/Distribution
Lesions/Ulcers
Scars/Healing
Infection
Swelling
Response to Dependency
Palpation:
Skin Temperature
Pulses
Clinical Tests:
Venous Filling
Venous Filling Time
Figure 1: The essentials of the peripheral vascular assessment.
precise amount of pressure suff~cient
to penetrate overlying subcutaneous
tissue 'and light enough not to occlude
the paIpated artery. Ideally the thera-
pist: .should use the index and middle
finge~s of the preferred hand to pal-
pate. The use of the thumb should be
av<?ided since normally it has a stronger
pulse which can override a weak pulse
under examination. Confusing a pa-
tient's pulse with that of the examiner
can be avoided by the .examiner taking
simultaneously her/his own pulse. In
the larger vessels, the strength of each
pulse is assigned a value from zero to
four (Table 2). The zero implies a pulse
is undetectable; one, the pulse is se-
verely impaired; two, t~e pulse is mod-
erately impaired; three, the pulse is
mildy impaired; four, the pulse is nor-
malin strength. An evaluation of the
strength of the pulse reflects the pulse
pressure seen by the artery. In the pres-
ence of stenosis, the pulse isdimin-
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Table 1:
Routinely palpated peripheral arteries and palpation sites
Table 2:
Pulse strength and grade
Artery Palpation Site
(Anatomical Position)
* To detect a pulse easily vessels need to be dilated or use a Doppler
pencil probe over sites. l
** Bruits occur more commonly at this site, and can be auscultated
here accordingly"
Note: The arteries of the head and neck are not included..
ished, its amplitude decreased, the up-
stroke time is slower, an,d pulse width
is increased. On palpation, the pulsa-
tions may seem less pronounced. The
parameters ofa pulse on one .limb can
be compared simultaneously with those
on the contralateral limb. The presence
of disease in the contralateral limb,
however,should be ruled out if this is
to be a useful comparison. Comparison
of a peripheral pulse with the apex beat
can establish the adequacy of pulse
wave transmission, .and .provide an in-
dex of the pulse wave velocity.
The pulse rate deservesspecial.con-
sideration.The use of the radial pulse
as .an index of heart rate and general
myocardial status is probably the most
widely used clinical index. Theoreti-
cally,provided total obliteration of the
artery has not occurred, any palpable
pulse could be used for this purpose.
The radial artery, however, takes rel-
atively little experience to become ad-
eptat .locating because of its superficial
Subclavian Artery
Axillary Artery
Brachial Artery
Radial::,.Artery
'I:
Ulnar Artery
Finger Digital Arteries
Abdominal Aorta
Femoral Artery
Popliteal Artery
Posterior Tibial Artery
Dorsalis Pedis Artery
Toe Digital Arteries
Upper Limb
Supraclavicular Fossa* *
Deep in axilla
Midline or juslmedialln the antecubital fossa
Lateral one third of theanteri6r surface of
the'wrist
Medial one third of the wrist
Antero-medial and ..Iatefal surfaces of the
fingers*
Lower Limb
Deep over epigastrum**
Groin, belowPoupart's ligament**
Deep in popliteal fossa**
Behind and beneath medial malleolus
Over dorsum of the foot, medial to midline
(variable)
Postero..medial and .. lateral surface of the
toes*
and usually exposed position at the
wrist. Other more deeply situated ar-
teriesare inherently more difficult to
detect even .without the complication
of superimposed vessel disease. The
longer time period over which a pulse
is counted, the more accurate the pulse.
At rest,counting the frequency over
thirty seconds and multiplying by two
for the minute rate is commonly used.
The first pulsation should be counted
as zero, the second as one and so forth.
The reason for .this is that the· pulse-
to-pulse period represents one cardiac
cycle rather than two.
Following exercise the pulse should
be counted over a short period of time
such as ten seconds because of post
exercise recovery and regression of the
pulse rate to resting level. Following
moderate to severe exercise in more fit
individuals this time may have to be
reduced to six seconds because of a
tendency to recover immediately on
cessation of exercise.
Pulse Strength Grade
Absent 0
Severely impaired 1
Moderately imp~ire_d 2
Slightlyimpai~ed 3
Normal 4
The regularity of the radial pulse can
he monitored and described in terms
of being regular, and intermittently or
continuously irregular. An irregular
pulse is usually indicative of a disorder
of the rhythm of the heart rather than
pulse wave transmission. Some expla-
nation should be found from the med-
icalhistory. If not, the referring phy-
sician or surgeon should be notifie~;L
-Skin temperature deternun'ations by
palpation may provide a rough indi~
cation of the cutaneous blood supply..
Individuals vary considerably with re-
spect to their skin temperatures, par-
ticularly of the hands and feet. Perhaps
of greater relevance to the therapist, is
the comparative skin temper~ture dif-
ference between similar sites on two
limbs. The differences are likely to pre-
dict an actual difference in the blood
supply to the two limbs. Temperature
is best detected by the more sensitive
dorsal surface of the examiner's hand
which is moved slowly down the length
of the limb. Arterial occlusion is usu-
ally reflected by a marked temperature
decrease in the affected limb. An un-
usually warm area in one limb may
reflect good development of the col..
lateral circulation. This is seen, for ex'"
ample, over the knee of a patient who
has AOD that has developed over a
long period of time and the collateral
circulation has had sufficient time to
compensate.
Auscultation
The presence of·bruits can be de-
tected by .auscultationwithastetho-
scope over principal sites (Table 1)" A
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bruit is the term given to a murmur
detected with a stethoscope over a
blood vessel and is suggestive of tur-
bulent blood flow usually caused by
some degree of vessel narrowing. Blood
flow is normally undetectable with a
stethoscope unless flow is disrupted in
someway. For example, the traditional
Korotkoff sounds .auscultated on tak-
ing rout}neblood pressures reflect flow
turbulence resulting from deformation
of the brachiaLartery with.an occluding
blood pressure cuff. Superficialarteries
may be sensitive to the pressure of the
stethoscope. Care must therefore be
taken to ensure no artifact is intro-
ducedon examination.
Accurately recording brachial blood
pressure depends on several factors.
The blood pressure cuffs available
through hospitals, clinics and medical
supply houses are usually nylon and
are secured around the limb by iVel-
cro.®The ideal cuff width is 20 per
cent greater than the diameter of the
arm (Kirkendall etal 1967). Using a
cuff that is too small will tend to ov-
erestimate the actual pressure. The
bladder of the cuff should completely
encircle the arm which should be free
of any restriction from rolled up
sleeves. The cuff is positioned over the
mid portion of the humerus at heart
level, and wrapped to accommodate to
the contour of the arm. The cuffshould
not .be' readily rotated on the arm, yet
two or three of the examiner's fingers
should .be easily inserted between the
cuff and the patient's arm. The ex-
aminer palpates the brachial artery over
the antecubital fossa and places the
stethoscope over the site. The cuff is
inflated to 20 to 30 mmHg greater than
the 'expected systolic pressure. The
pressure is released from the·cuff .at 2 '
mmHg per second. Fast deflation rates
can seriously underestimate the blood
pressure, particularlY'in the patient at
rest ora very fit individual. The pres-
sure at which the first sound is heard
is recorded as the systolic pressure, .and
the pressure at which .the sound dis-
appears is usually recorded as the di-
astolic pressure. However, a third pres-
sure between the systolic and diastolic
pressures can be measured at the point
where the sounds become muffled prior
to disappearing entirely. As soon as
the diastolic pressure has been re-
corded, the cuff should be completely
deflated to avoid discomfort and ven-
ousengorgement of the limb. When-
ever the. blood pressure measurement
is repeated, the same arm and the same
conditions should be applied if the
pressures are to be comparable. 'At
times, performing simultaneousbilat-
eral brachial pressures are indicated.
Normally these are within a few mmHg
of each other,however in the presence
of a cervical rib, thoracic outletsyn-
drome, or coarctation of the aorta for
example, discrepancies can arise.
Clinical Tests
Changes in the colour of the skin in
r~sponse to different stimuli are im-
portant keys to the adequacy of the
peripheral circulation. A slow rate of
return of colour following locally ap-
plied pressure to an extremity, for ex-
ample, does suggest diminished circu-
lation. Elevating the extremities may
elicit abnormal colour changes not
noted in the supine position. A positive
plantar pallor test may result in limbs
with a stenotic or occlusive process on
elevation of a limb. Further colour
changes may occur when the elevated
limb is now placed ·in the dependent
position. Normally the return ofcolour
in dependency occurs in about ten sec-
onds or ·less. Inpatients with arterial
insufficiency there may be a delay 45
to 60 seconds or more in the reap-
pearance of normal skin colour.Pro-
longed dependency may produce fur-
thercolour changes. Markedly
impaired local blood flow may produce
intense cyanotic rubor which may de-
velop and subside slowly.
The Allen test is commonly used in
evaluating more specifically the arterial
supply to the hand or foot and in as-
sessingarterial occlusion. Both the cir-
culation to the hand and foot are sup-
plied by two main arteries. In principle,
the test involves draining the hand, for
example, by elevating it for a couple
of minutes until it is noticeably
blanched compared with the other
hand. The therapist applies sufficient
digital pressure over both the radial
and ulnar arteries simultaneously to
completely occlude them. The arm is
lowered below heart level and the pres-
sure over the ulnar artery is released.
The therapist notes the pattern of dis-
tribution of blood .to the hand, the
colour changes, and the length of time
for complete return ofthe blood supply
to the fingers and palm, anteriorly and
posteriorly. The test is repeated with
the ulnar artery occluded and the radial
artery released. In the foot the test is
similarly performed alternately occlud-
ing its majoratteries,the dorsalis pedis
artery and the posterior tibial artery.
Although a relatively simple test to per-
form, the examiner .must ensure that
the artery not being tested is completely
compressed. .
The 'disappearing pulse syndrome'
can be clinically used to .. help detect
arterial obstruction (De Weese 1960).
The examiner determines the quality of
the pulse distal to the site of suspected
occlusion at rest, for example, at the
ankle. Depending on whether both
limbs are involved, both ankle pulses
may be compared. The patient is then
asked to dorsiflex and plantarflex
quickly for as long as possible up to
three minutes. The quality of the pulses
are again checked and compared. The
degree of weakening or disappearance
of the pulse·is correlated with disease
severity.
The signs ofacervical rib or thoracic
outlet compression may be'aggravated
by a hyperabduction test of the arm.
The examiner palpates the .peripheral
pulse at the wrist, and then slowly ab-
ducts the arm its full range. The pulse
tends to diminish or be obliterated in
moderately severe instances of proxi-
mal arterial compression with hyper-
abduction. The precise point in the
range at which' the circulation to the
arm is occluded can often be identified.
Capillary filling can give informa-
tion regarding the nutritional status of
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the tissue. It can be examined readily
by the therapist applying pressure over
the nail bed in a single digit. Quick
release will reveal a transitory blanch-
ing fonowed by increased rubor. Nor-
mally the return of capillary flow fol-
lows the release of focal pressure
instantaneously.
Astmple index of venous plexus fill-
ing tidIe in the periphery is the time
for blood flow to return following firm
compression of a distal site by an ex-
amining finger or thumb. Firm digital
pressure is applied to the skin for sevo.
eral seconds. After removal of the fin-
ger, pallor is initially observed and fol-
lowed by return of the circulation
within two seconds if blood flow is
normal. A four or five second delay
may suggest impaired arterial inflow.
Non-living tissue ina cyanotic, 1S-
chaemic limb will not exhibit transient
pressure-induced pallor. The discol-
ouration of the limb due to disease
probably signifies irreversible damage
as a result of pregangrene or frank
gangrene.
Homan's Sign has been ' commonly
used to establish a clinical diagnosis of
venous thrombosis in the lower extremo.
ity. This sign is characterized by a tend-
ency to resist dorsiflexion of the ankle.
Despite its common use, the reliability
of the test is questionable. It may be
absent with deep vein thrombosis .yet
present with other disorders such as
cramps,sprains and arthritis.
Venous filling time of the superficial
veins of the dorsum of the foot or the
hand, can be assessed by raising the
limb above heart level until the con-
vexity of the protruding veins is reo.
duced by venous drainage. The ex-
aminer lowers the·elevated limb quickly
and observes the time taken to refill
the veins comparable to the pre test
state or the alternate limb. Visualiza-
tion of venous filling is facilitated if
the .patient is warm and the veins di..
lated. Valvular insufficiency and ven-
ous regurgitation must be ruled out
particularly in the lower extremity, oth-
erwise re-engorgement of the superfi-
cial veins will reflect both arterial in-
flow and retrograde venous flow.
Peripheral oedema without com-
plicting heart failure results from an
imbalance of arterial inflow and ven..
ous outflow. Elevation with or without
externaIcompression, such as the use
of elastic stockings ora Jobst compres-
sion unit, is often the treatment .of
choice. Prior to advocating limb ele-
vation, however, the adequacy of ar-
terial inflow must be established, oth-
erwise elevation may contribute to
ischaemia of the extremity. When in
doubt or in the presence of mild ar-
terial obstruction, Jobst treatments
should be performed with the limb in
the supine or even .dependent position.
If the limb is moderately or severely
occluded and peripheral pressures are
low, Jobst treatments are potentially
hazardous and their necessity must be
re-evaluated.Measurementsof limb
swelling can be effectively performed
with a tape measure provided land-
marks are meticulously observed and
recorded for the comparison of future
measurements.
Summary
Detailed clinical assessment of pe-
ripheral vascular status provides the
basis for more rational physical ther-
apy intervention and long term plan-
ning for patients with and without a
primary diagnosis of peripheralcircu-
latory insuffh;:iency. A comprehensive
vascular assessment should establish the
adequacy of the circulation to support
the basal metabolic requirements ofthe
limb, to support the demands of local
and generalized exercise, or external
heating; and to maintain adequate ven-
ous return and cardiac output. This
information can help optimize the se-
lection of modalities and therapeutic
exercise, the prediction ,of treatment
outcome and long term treatment ef-
fectiveness.
A knowledge of peripheral vascular
status can also provide an indication
of cardiovascular status and potential
exercise tolerance. These are essential
concerns for any patient with suspected
vascular disease and the older patient
who is being considered for an exercise
programme.
A greater understanding of periph-
eral haemodynamics and its measure-
ment should also aid the therapist in
treating peripheral oedema and pre-
scribing Jobst compression treatments.
A knowledge of arterial and venous
pressures and the effect 'of gravity on
peripheralhaemodynamics suggests
that limb elevation during a Jobst
treatment may not be optimal, and per..;
haps potentially hazardous for some
patients. The decision to elevate a limb
for treatment can only be made on the
basis of the individual assessment find-
ings of each patient.
Enhanced ability of the therapist to
detect and evaluate the severity of ar-
terial and venous disease has become
increasingly important and. relevant· as
an assessment skill. The ageingpopu-
lation, and the greater incidence of ath-
erosclerosis, and vascular impairment
in the limb secondary to trauma in
particular, have placed greater de-
mands on the physiotherapist to have
a high degree of expertise in yascu.lar
assessment and to prescribe individual
treatments accordingly.
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